There has been a great increase in civil aviation in the post-war years. In 1966, more than a million passengers a month passed through London Airport. Flying has become so safe and convenient that many disabled people elect to travel by this means. In fact, as many as 5 per cent of passengers on routine scheduled services are suffering from some form of disability, though less than 1 per cent are self-declared invalids.
In the modem jet airliner, the passengers are exposed to a mild degree of hypoxia at ordinary cruising altitudes, due to the reduction in cabin atmospheric pressure. This degree of hypoxia is insufficient to affect healthy adults, but may prove an embarrassment to passengers with impairment of the cardiovascular or respiratory systems. This group accounts for up to 20 per cent of self-declared invalids. This paper analyses some 25 patients who were admitted to Hillingdon Hospital, a large general hospital near London Airport, during the years 1963, 1964, and 1965 . All had collapsed with conditions affecting their cardiovascular systems, either during or immediately after a normal routine flight. The pertinent physiological and environmental factors are discussed, and the routine procedure for handling invalid passengers is described.
PHYSIOLOGICAL ASPECTS OF AIR TIRAVEL
The modem jet engine only operates economically at altitudes above 30,000 feet. To allow aircraft to operate at these heights, it is necessary to pressurize the cabin to an atmospheric pressure sufficient to maintain an environment which is both safe and comfortable for the passengers. The ideal cabin environment would be equivalent to sea-level, but from the aero-engineering point of view this is impracticable, for the aircraft would have to be of such stout construction that it would be too heavy to operate commercially. The limiting factor is the cabin pressure differential, that is the pressure difference between the inside and outside of the cabin. In modem jet airliners, this is around 8 25 to 8 *75 lb. per square inch (Bergin, 1967) . At cruising altitudes the cabin atmospheric pressure, therefore, corresponds to real altitude of between 5000 and 6000 feet, occasionallyreaching8000 feet (Green, 1965) .
Regulations advise that oxygen masks should be worn at cabin altitudes above 10,000 feet, the height that hypoxia first affects the judgement of healthy human beings (Ernsting, 1963) . Effects have been shown at lower altitudes (Denison, Ledwith, and Poulton, 1966) . From a commercial passenger appeal point of view, oxygen masks are not acceptable. Cabin atmospheric pressures are, therefore, a compromise between passenger comfort and commercial payloads (Peffers, 1958) .
At sea-level, the alveolar oxygen tension is 103 mm. Hg. This is reduced to 80 mm. Hg at 5000 feet, the usual equivalent cabin altitude, and 65 mm. Hg at 8000 feet (Salisbury, Cross, and Barron, 1963) . At ordinary cruising altitudes, the alveolar oxygen tension is therefore between 70 and 80 per cent of that at sea-level. The oxygen dissociation curves in healthy adults show that even at 65 mm. Hg the haemoglobin is still 80 per cent saturated with oxygen (Korner, 1959) (Fig.) . The healthy adult is therefore hardly affected at the highest altitude that an aircraft cabin may reach in ordinary conditions, but the invalid, with impairment to the respiratory or cardiovascular system, may be distressed by this degree of hypoxia.
HOSPITAL ADMISSIONS In the years 1963, 1964, and 1965, 42 patients were admitted to the medical wards of Hillingdon Hospital, after travelling to and from London Airport by air (Beighton, 1967) . Of these, 21 patients had illnesses involving the heart, and 4 had illnesses affecting the cerebral circulation. The diagnoses are shown in Table I . An attempt has been made to relate these happenings to air travel, and the patients have therefore Table IV .
INVALID PASSENGER HANDLING
The effects of hypoxia have been known for many years, and many airlines maintain medical consultants to give advice on this problem (Richards, 1967) . Table V .
Where two diagnoses occur in one patient, the major cause of disability or of danger with regard to air travel is given.
DISCUSSION
The Air Corporations Joint Medical Service acts in the following way with regard to advising and handling invalid passengers for BEA and BOAC.
Authorization. Each passenger is assessed for his fitness to travel, by consultation with his medical practitioner. The most opportune moment must be chosen for his flight, and if his condition contraindicates air travel, he will be advised to delay until the condition is controlled or until he is out of danger. Each case is assessed on its individual merits and medical evacuations or urgent treatment missions are, of course, never refused.
Special Recommendations and Assistance. The Medical Department can ease the passenger flow through the documentation at Immigration and Customs. Anxiety of the invalid is allayed by the Medical Department, who take over this responsibility. The invalid can be spared physical effort by such factors as transport to and from the aircraft, assistance up the aircraft steps, and special seating arrangements. Special assistance in the form of medical escorts, availability of invalid oxygen sets, advice on diets, special seating, stretchers, and stopover facilities, are all arranged by the A.C.J.M.S. (Bergin, 1967 Myocardial insufficiency seemed to occur on the the ground, rather than in the air. Stress and exertion are the obvious precipitating factors in these cases. In common with other forms of long distance travel, the period after leaving the aircraft involves a certain amount of stress and effort, culminating in collecting baggage, and having it examined in the Customs Hall. This period is probably more stressful than has previously been recognized, and further modification of the system would doubtless be beneficial (Abelson and Star, 1966) . 6 The stasis of a long journey, combined with pressure from the aircraft seat at the back of the legs and the hypoxia, together provide an ideal climate for precipitating deep vein thrombosis. It is almost impossible to estimate the true incidence of deep vein thrombosis, as in many cases the symptoms are minimal and only occur when the flight is over. One case is described of a fatal cerebral embolism, due to a clot arising from a deep vein, and passing through a patent foramen ovale. With these considerations in mind, it is worth while to induce those most at risk, however comfortable, to take a prophylactic stroll to the washroom along the aircraft gangway, for the benefit of the exercise, from time to time during a lengthy flight.
SUMMARY
The physiological effects of the environment in modern commercial passenger aircraft are described with special reference to the reduced atmospheric pressure of the cabin at normal cruising altitudes, and the ensuing mild degree of hypoxia experienced by passengers on routine services.
The results of a survey of 42 cases of cardiovascular illness occurring in air travellers who were admitted. to hospital after their flight, are presented. The association between air travel and these illnesses is discussed.
The airlines medical services' methods of handling invalid passengers are described and, in the light of this survey, further suggestions are made. The results of the survey suggest that the mild hypoxia experienced by passengers travelling in modern aircraft, though harmless to the healthy passenger, may adversely affect those with impairment of their cardiovascular systems.
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